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1.   SUW4ARY  SHEETS 

Proposed  Action 

Approval  is  sought  from  the  Boston  Redevelopment  Authority  for 
amendments  to  the  Chapter  121A  application  in  connection  with  the 
Medical  Area  Total  Energy  Plant,  ("MATEP") ,  an  urban  redevelopment 
project  previously  approved  by  the  Boston  Redevelopment  Authority  and 
designed  to  provide  members  of  Medical  Area  Service  Corporation  ("MASCO") 
with  steam,  electricity,  chilled  water  and  incinerator  service. 
Specifically,  the  proposed  action  consists  of  (1)  eliminating  solid 
waste  incineration  from  plans  for  the  Total  Energy  Plant,  and  (2)  elimi- 
nating plans  for  a  pneumatic  solid  waste  collection  system  which  would 
have  sent  solid  waste  from  medical  area  institutions  directly  to  the 
central  incinerator  via  a  system  of  underground  20-inch  diameter 
pneumatic  pipes. 

Identification  Number 

EOEA  No.  01540. 

Agency  Which  Prepared  This  Report 

This  environmental  impact  report  has  been  submitted  by  the  Boston 
Redevelopment  Authority  and  the  Department  of  Environmental  Quality 
Engineering. 

Date  of  Submittal 


This  environmental  impact  report  was  submitted  to  the  Executive 
Office  of  Environmental  Affairs  on  February  15,  1977.   It  will  become 
available  to  the  public  when  notice  of  its  availability  will  be  pub- 
lished in  the  Environmental  Monitor  on  or  about  February  22,  1977. 

Status  of  This  Report 

This  report  has  been  filed  as  a  Final  Environmental  Impact  Report 
for  the  proposed  action. 
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Consequences  of  the  Proposed  Action 

The  prime  results  of  eliminating  the  incineration  system  from  the 
Total  Energy  Plant  would  be  that  fewer  air  contaminants  would  be 
released  from  the  plant  and  that  current  means  of  removing  solid  waste 
from  the  medical  area  institutions  would  have  to  be  continued.   Since 
ambient  concentrations  of  particulates  have  exceeded  air  quality  stan- 
dards in  the  greater  Boston  area,  avoiding  emissions  from  this  non- 
essential source  would  be  beneficial. 

If  central  incineration  is  not  used,  impacts  associated  with  the 
way  in  which  trash  is  currently  removed  would  continue.   Since  it  is 
likely  that  trash  quantities  will  increase  in  the  future,  associated 
impacts  will  also  increase.  Surveys  performed  by  Charles  G.  Kilgenhurst 
and  Associates,  United  Engineers  §  Constructors,  Inc.  and  Environmental 
Research  §  Technology  have  shown  that  present  methods  of  collection  and 
removal  do  not  place  a  significant  burden  on  the  environmental  quality 
in  the  medical  area  of  Boston.   Trash  storage  containers  are  generally 
in  areas  away  from  the  public,  and  good  housekeeping  practices  control 
odors,  rodents,  flies  and  litter.   ERT  has  estimated,  that  up  to  eight 
trash  trucks  currently  travel  to  and  from  the  medical  area  each  day. 
This  number  may  increase  to  15  per  day  by  the  year  1990.   The  number  of 
trucks  is  a  small  fraction  of  the  traffic  on  major  roadways  leading  to 
and  from  the  medical  area,  and  the  time  of  operation  in  the  medical  area 
is  brief.   Loading  operations  at  a  dumpster  or  compactor  container  is  on 
the  average  not  greater  than  five  to  ten  minutes.   Some  of  the  trucks 
are  very  noisy  during  the  loading  operations  and  disturb  the  institutional 
activities  near  the  storage  containers.   It  is  not  believed  that  the 
trucks  contribute  significantly  to  ambient  air  quality  levels,  and 
during  a  brief  period  of  measurement  for  carbon  monoxide  the  effects  of 
two  types  of  trash  trucks  were  not  measurable. 

Potential  improvements  that  could  be  made  to  the  way  in  which 
trash  is  currently  removed  have  been  reviewed.   Although  the  determina- 
tion of  how  to  improve  the  existing  removal  system  will  be  outside  the 
scope  of  MATEP  with  the  removal  of  the  incinerator  process,  MSCO  is 
uniquely  suited  to  coordinate  the  improvement  of  existing  conventional 
efforts  with  a  view  toward  meaningful  economics. 
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The  alternative  to  the  proposed  action  is  the  installation  of  a 
central  incineration  system.   Since  incineration  of  hospital  wastes 
would  increase  air  contaminant  emissions  and  could  cause  problems  due  to 
the  combustion  of  plastics,  this  alternative  is  not  desirable.   Incinera- 
tion would  also  not  eliminate  the  need  for  trash  trucks  operating  in  the 
medical  area  since  current  analysis  has  shown  that  storage  containers 
and  trash  trucks  would  still  be  required  to  remove  wastes  that  could  not 
be  conveyed  to  the  Total  Energy  Plant. 


Ill 
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2.   INTRODUCTION 

Medical  Area  Total  Energy  Plant,  Inc.,  the  urban  redevelopment 
corporation  formed  pursuant  to  the  approvals  of  the  Boston  Redevelopment 
Authority  (the  "BRA")  for  the  construction,  operation,  and  maintenance 
of  the  Medical  Area  Total  Energy  Plant,  and  the  original  applicants, 
including  Medical  Area  Service  Corporation  and  President  and  Fellows  of 
Harvard  College,  have  recently  filed  with  the  BRA  amendments  to  the 
application  seeking  approval  of  certain  project  changes.   The  amendment 
to  the  121A  application  includes  a  proposal  to  remove  central  plant 
refuse  collection  and  incineration  from  the  MATEP  concept.   The  purpose 
of  this  report  is  to  evaluate  the  environmental  impacts  associated  with 
this  proposed  action  in  accordance  with  the  Massachusetts  Environmental 
Policy  Act,  GL  Chapter  30,  Sections  61  and  62. 

The  objective  of  the  Total  Energy  Plant  has  been  to  provide  an 
efficient  and  reliable  means  of  generating  utility  service  (steam, 
electricity,  chilled  water)  for  the  associated  Medical  Area  users.   The 
concept  of  central  plant  refuse  collection  and  incineration  was  added 
subsequently  to  provide  an  additional  centralized  service  for  the  users 
and  to  take  advantage  of  apparent  economic  benefits  to  be  gained  from 
recovering  heat  from  the  incineration  process.   The  conceptual  design 
for  the  plant,  including  incineration,  is  described  in  the  121  applica- 
tion (approved  December  8,  1975)  and  the  Environmental  Impact  Report 
(approved  January  23,  1976). 

In  May  of  1976,  correspondence  from  the  Department  of  Environmental 
Quality  Engineering  established  the  fact  that  decreasing  particulate 
emissions  in  the  Boston  area  was  a  matter  of  high  priority.   Shortly 
thereafter.  United  Engineers  §  Constructors,  Inc.  was  selected  to  com- 
plete the  design  and  construction  of  the  plant.   One  of  UE§C's  first 
tasks  was  to  take  all  practical  means  to  minimize  emissions  from  the 
essential  sources  within  the  plant  and  to  eliminate  all  nonessential 
sources  of  particulate  emissions.   This  effort  resulted  in  the  installa- 
tion of  electrostatic  precipitators  on  the  steam  boilers  (at  a  cost  of 
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$1,500,000)  and  afterburners  for  the  diesel  engine  exhaust  (at  a  cost  of 
$1,200,000).   The  next  step  was  to  re-examine  the  concept  of  refuse 
incineration  in  light  of  the  need  to  reduce  particulates.   The  following 
conclusions  resulted: 

•  Removal  of  the  incinerator  would  reduce  particulate  emissions 
from  the  plant. 

•  Questions  of  reliability  related  to  the  central  collection 
system  indicate  that  the  service  might  be  a  disadvantage  to 
the  users  rather  than  an  advantage. 

•  Refined  engineering  data  demonstrate  that  there  is  an  economic 
penalty  associated  with  the  concept,  rather  than  the  pre- 
viously expected  economic  benefit. 

•  Removal  of  the  central  collection  and  incineration  concept 
would  not  result  in  any  significant  environmental  impacts. 


ENVIRONMENTAL  RESEARCH  &  TECHNOLOGY.  INC 


3.   DESCRIPTION  OF  THE  PROPOSED  ACTION 

Medical  Area  Total  Energy  Plant,  Inc.,  the  urban  redevelopment 
corporation,  and  the  original  applicants  have  proposed  amendments  to  the 
121A  application  which  describes  the  Total  Energy  Plant  to  be  built  in 
Boston  on  a  block  bounded  by  Binney  and  Francis  Streets  and  Brookline 
Avenue.  The  amendment  consists  of  eliminating  central  incineration  and 
the  associated  pneumatic  trash  conveyance  system  from  the  Total  Energy 
Plant. 

3.1  Description  of  Incineration  System  that  would  be  Eliminated 

The  incineration  and  pneumatic  trash  conveyance  system  has  been 
described  in  the  Final  Environmental  Impact  Report  which  was  submitted 
to  the  Executive  Office  of  Environmental  Affairs  on  September  29,  1975. 
The  incineration  system  was  originally  planned  primarily  to  serve  the 
members  of  MASCO  by  way  of  a  penumatic  trash  conveyance  system. 
While  this  report  noted  that  solid  waste  from  the  Mission  Park  Housing 
Development  would  be  included,  no  provision  for  conveyance  of  this 
waste  to  the  incinerator  was  made.   Furthermore,  plans  for  the  housing 
(Final  Environmental  Impact  Report  for  Mission  Park,  Boston,  Massachusetts, 
January  30,  1975)  were  based  upon  a  conventional  truck  pickup  and  land- 
fill disposal  approach  to  handle  solid  waste.   According  to  the  property 
manager,  approximately  1.5  to  2  tons  of  waste  per  day  are  anticipated.* 
This  waste  will  be  removed  via  compactor  (packer)  trucks  to  the  West 
Roxbury  landfill,  requiring  two  or  three  truck  trips  per  week.   The 
housing  development  is  being  built  without  provisions  for  an  automatic 
waste  collection  system.   The  original  concept  of  incineration  and 
conveyance  is  briefly  described  below. 

Two  20  ton  per  day  incinerators  were  to  be  installed  each  having 
the  capacity  to  handle  the  institutions'  load  during  a  17-hour  period. 
The  incinerators  were  to  be  used  only  for  general  refuse.   They  were  to 
be  designed  with  a  dumping  grate  and  refractory  furnace  operating  with 
200  to  300  percent  excess  air.   Flue  gas  temperatures  were  expected  to 


*Telephone  interview  with  Mr.  John  Redman  of  Leggat,  McCall  ^   Werner, 
February  14,  1977. 
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be  about  800°F  before  entering  heat  recovery  boilers.   The  heat  recovery 
boilers  were  to  have  been  used  after  the  incinerators,  each  with  a 
capacity  to  produce  approximately  7,000  lb  of  steam/hr  at  185  psig  to 
recover  as  much  heat  as  possible  from  this  operation. 

Operation  of  each  incinerator  would  have  been  on  a  batch  basis  as  a 
measure  to  achieve  complete  combustion.   No.  6  residual  oil  was  planned 
to  be  used  as  an  auxiliary  fuel  at  a  rate  of  about  100  gallons  per  hour. 
The  flue  gases  were  to  be  used  as  partial  combustion  air  for  two  of  the 
steam  boilers  which  were  expected  to  act  as  afterburners  and  eliminate 
any  odors.  Multicyclone  type  of  particulate  collectors  were  proposed  to 
remove  particulate  matter  from  the  flue  gas  before  the  flue  gas  went  to 
the  heat  recovery  boilers  and  steam  boilers.   Ash  collected  in  the 
cyclones  was  to  be  reintroduced  into  the  incinerator.   It  was  expected 
that  all  ash  from  the  incineration  process  could  have  been  removed  from 
the  Total  Energy  Plant  once  a  week  in  a  30  ton  capacity  truck. 

Trash  was  to  be  conveyed  to  the  Total  Energy  Plant  by  a  pneumatic 
system  which  would  have  been  connected  to  each  member  of  MASCO.   The 
pneumatic  system  would  have  been  placed  in  the  distribution  tunnel  which 
would  have  carried  the  steam,  chilled  water  and  electricity  to  the  MASCO 
members . 

The  recent  engineering  reevaluation  and  redesign  of  the  concept  of 
incineration  by  United  Engineers  ^   Constructors,  Inc.  has  determined 
that  the  incineration  system  would  have  to  be  different  from  that  pre- 
sented in  the  Final  Environmental  Impact  Report  if  it  were  to  be 
included  in  the  Total  Energy  Plant.   This  more  recent  design  is  des- 
cribed in  Section  6  of  this  report  as  the  alternative  to  eliminating 
incineration  from  the  Total  Energy  Plant. 

3.2  Modifications  of  Characteristics  of  the  Total  Energy  Plant 
Resulting  from  the  Proposed  Action 

Eliminating  the  pneumatic  conveyance  and  incineration  system  will 
not  change  the  original  purpose  of  the  Total  Energy  Plant  or  signifi- 
cantly alter  external  aspects  of  the  project.   As  originally  planned,  the 
incineration  would  have  provided  approximately  3  percent  of  the  heat 
required  for  two  of  the  boilers  and  would  have  provided  about  0.7  per- 
cent of  the  peak  hourly  steam  generation  capability  of  the  Total  Energy 
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Plant.   Removal  of  incineration  would  require  additional  heat  to  be 
supplied  to  account  for  the  heat  that  would  not  be  available  from 
incinerators.   This  would  require  approximately  500,000  gallons  of  fuel 
oil  per  year  which  is  about  2%   of  the  annual  fuel  consumption  for  the 
total  plant.   However,  handling  the  low  pressure  steam  and  controlling 
the  exhaust  gases  to  the  steam  boilers  from  the  incinerators  would  have 
created  more  problems  than  the  savings  in  heat  would  have  warranted. 
Some  of  these  problems  include  the  following: 

1)  The  generated  low-pressure  steam  would  not  be  available  for 
production  of  by-product  electric  power  as  would  the  other 
steam  produced  in  the  plant. 

2)  The  incineration  operation  would  serve  as  an  uncontrolled 
source  of  low-pressure  steam  which  would  create  disturbances 
in  the  operation  of  the  other  steam  processes;  i.e.,  the  back- 
pressure and  extraction  turbines.   This  would  complicate  control 
functions  within  the  plant. 

3)  The  use  of  incinerator  exhaust  gas,  with  its  variable  oxygen 
quantities,  as  combustion  air  for  the  package  steam  boilers 
would  greatly  complicate  the  combustion  control  system. 

4)  The  unknown  composition  of  the  incinerator  exhaust  gas  would 
have  a  potential  for  adverse  effect  on  the  maintenance  and 
lifetime  of  the  package  steam  boilers. 

Removal  of  the  incineration  system  will  reduce  emissions  of  sulfur 
dioxide,  nitrogen  oxides  and  particulates  (as  shown  in  Table  5.2-1  of 
this  report)  that  would  have  resulted  from  solid  waste  incineration. 
Air  contaminants  associated  with  combustion  of  plastics  will  also  be 
avoided  by  elimination  of  incineration. 

Removal  of  the  incineration  system  will  allow  some  of  the  rooftop 
equipment  that  would  have  been  associated  with  the  incineration  system 
to  be  eliminated.   This  will  improve  the  rooftop  appearance.   In  addi- 
tion, the  space  made  available  by  removal  of  incineration  equipment 
can  be  used  to  advantage  for  laying  out  other  pieces  of  equipment  within 
the  Total  Energy  Plant. 
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Operating  and  maintenance  personnel  and  power  requirements  neces- 
sary for  incineration  would  also  be  eliminated.   Plant  reliability  would 
be  enhanced  because  the  potential  for  hazardous  combustible  materials  to 
enter  the  Total  Energy  Plant  would  be  avoided. 

Other  aspects  of  the  Total  Energy  Plant  such  as  noise  generation, 
water  usage  or  truck  traffic  to  the  Total  Energy  Plant  will  not  be 
significantly  affected  by  removal  of  the  incineration  system.   Any 
impacts  associated  with  the  incineration  system  will  decrease  with  its 
elimination. 

Removal  of  the  incineration  system  will  mean  that  the  Total  Energy 
Plant  will  not  have  the  capability  to  burn  solid  waste. 

3.3   Implications  on  Solid  Waste  Collection  Resulting  from  the  Proposed 
Action 

Elimination  of  the  incineration  and  pneumatic  trash  conveying 
system  from  the  Total  Energy  Plant  would  require  that  MASCO  members  and 
the  Mission  Park  Housing  Development  use  other  methods  to  remove  their 
solid  waste  from  the  area.   Therefore,  waste  removal  is  an  indirect 
aspect  of  the  proposed  action.   The  immediate  result  of  the  proposed 
action  will  be  the  continuation  of  the  existing  trash  removal  system 
as  described  in  Section  4  of  this  report.   Section  5  reviews  the  environ- 
ment impacts  of  various  methods  of  removing  the  wastes.   MASCO  will 
review  the  various  methods  with  a  view  toward  meaningful  economics. 
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4.   DESCRIPTION  OF  THE  ENVIRONMENT  LIKELY  TO  BE 
INFLUENCED  BY  THE  PROPOSED  ACTION 

4.1  Description  of  the  Area 

The  area  which  would  most  directly  be  influenced  by  eliminating  the 
pneumatic  waste  conveying  system  and  the  incineration  capability  from 
the  Medical  Area  Total  Energy  Plant  is  shown  in  Figure  4-1.   This  area 
is  bounded  by  the  Riverway,  the  Fenway  and  Huntington  Avenue.  This  area 
consists  primarily  of  institutional  uses  with  residential  uses  in  the 
area  bounded  by  Huntington  Avenue,  Francis  Street  and  the  Riverway. 

This  area  which  is  referred  to  as  the  medical  area  has  been 
described  in  the  Final  Environmental  Impact  Report  for  the  Medical  Area 
Total  Energy  Plant,  which  was  submitted  to  the  Executive  Office  of 
Environmental  Affairs  September  29,  1975. 

Since  September  29,  1975  several  projects  have  either  been  completed 
or  are  in  the  final  stages  of  construction,  and  other  projects  have 
begun.   These  are  listed  below. 

•  Site  preparation  and  foundation  installation  for  the  Total 
Energy  Plant 

•  Closing  of  Peabody  Street  as  part  of  preparation  for  the  Total 
Energy  Plant 

•  Site  preparation  for  construction  of  the  Affiliated  Hospitals 
Center 

•  Mission  Park  Housing  -  774  units  of  mixed  income  housing, 
42,000  sq.  ft.  of  commercial  space,  and  an  underground  garage 

•  Sidney  Farber  Cancer  Center  -  150  bed  cancer  research  and 
treatment  facility  with  a  600  person  staff  in  addition  to  a 
200  car  institutional  garage 
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•  Joslin  Howard  F.  Root  Wing  -  Addition  of  a  4-story  patient  and 
research  facility  with  commercial  footage  along  Brookline 
Avenue. 

•  New  England  Deaconess  Hospital  Radiation  Facility  -  laboratory 
with  seven  stories  above  grade,  five  below 

•  Rehabilitated  Housing  -  Harvard  University  has  upgraded 
housing  units  which  it  owns 

9         Children's  Hospital  Entrance  Pavillion 

•  Beth  Israel  Feldberg  Addition  -  This  facility  has  176  beds 

»    Boston  State  Library  -  12-story  addition  containing  a  cafe- 
teria, library  and  educational  facilities 

»    New  England  Deaconess  School  of  Nursing  -  an  8-story  building 
which  provides  educational  and  residential  facilities  for 
200  student  nurses. 

4.2  Description  of  Existing  Trash  Disposal  Practices 

In  order  to  obtain  an  indication  of  the  environmental  conditions 
associated  with  the  current  solid  waste  handling,  storage,  and  removal 
practices  of  MASCO  members,  a  series  of  site  inspections  were  performed 
on  November  17  and  19,  1976  by  a  representative  of  Environmental 
Research  §  Technology,  Inc.   Individuals  responsible  for  disposal  of 
solid  waste  at  each  institution  were  contacted  either  by  telephone  or  in 
person.   The  scope  of  this  survey  was  confined  to  general  solid  waste 
not  requiring  special  handling  such  as  garbage,  bottles,  cans,  paper, 
plastics,  dirt  and  animal  litter.   Wastes  of  a  hazardous  nature  requir- 
ing special  handling,  such  as  biological  and  radiological  materials, 
were  not  considered  in  this  survey,  since  these  wastes  are  handled 
separately. 

Information  on  the  existing  waste  handling  situation  was  also 
derived  from  a  survey  prepared  by  Charles  G.  Hilgenhurst  and  Associates 
on  September  24,  1976,  and  from  a  solid  waste  disposal  study  prepared  by 
United  Engineers  §  Constructors,  Inc.  in  November  1976. 
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Information  obtained  from  these  surveys  consists  of  (1)  a  physical 
description  of  the  individual  waste  systems,  and  (2)  a  qualitative 
assessment  of  environmental  conditions. 

Storage  Facilities 

Locations  of  the  existing  solid  waste  storage  and  removal  locations 
used  by  the  various  institutions  within  the  vicinity  of  the  MASCO  area 
are  shown  in  Figure  4-2.   The  solid  waste  is  stored,  prior  to  removal  by 
contractors,  in  either  standard  open  steel  bins,  dumpsters,  typically  of 
3  to  6  cubic  yard  capacity  or  larger  container-compactor  units  of  10  to 
40  cubic  yard  capacity.   In  a  few  instances,  plastic  bags  are  stored  in 
building  areas.   A  listing  of  the  location  and  type  of  waste  storage 
facilities  at  each  of  the  MASCO  member  institutions  is  presented  in 
Table  4-1. 

In  general,  waste  storage  containers  are  in  areas  normally  not 
frequented  either  by  the  public  or  by  employees  (other  than  these  con- 
nected with  waste  removal  operations).   Such  areas  are  typically  loading 
docks  and  alleys.   Some  of  the  waste  container  units  are  located  in 
parking  lots  and  other  areas  traversed  infrequently  by  the  public  or  by 
employees.  The  land  uses  noted  in  the  vicinity  of  the  waste  container 
units  were  exclusively  institutional. 

Solid  waste  is  manually  collected  from  within  the  institutions  and 
brought  to  centralized  storage  facilities  by  hand  carts  of  approximately 
1  to  2  yard  capacities.   The  general  routing  of  these  carts  is  from 
waste  generation  areas,  down  service  elevators,  and  along  1st  floor  or 
basement  corridors  to  the  storage  point.   This  may  entail  considerable 
outside  travel  in  some  cases.   For  example,  Peter  Bent  Brigham  removes 
trash  from  the  House  of  the  Good  Samaritan  and  also  some  office  space 
within  the  Children's  Inn,  and  transports  it,  via  hand  cart,  to  a  single 
storage-compactor  unit  located  at  a  loading  dock  area  off  of  Shattuck  Street. 

Waste  Disposal 

Four  different  private  contractors  presently  service  MASCO  member 
institutions  and  each  institution  has  its  own  contract.  Approximately 
90  percent  of  the  total  weight  of  waste  disposed  of  is  handled  by  two 
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firms.   Of  the  total  weekly  volume  of  trash  removed,  approximately 
1,300  yards,  1,000  yards  is  compacted  and  stored  on  site.   The  remaining 
300  yards  are  stored  uncompacted  and  are  removed  by  compactor  trucks. 
In  terms  of  weight,  the  percentage  of  trash  compacted  during  storage  is 
approximately  90  percent  of  the  total  trash.   Pickup  of  waste  occurs  at 
a  range  of  times  during  the  day,  with  a  concentration  of  pickups  in  the 
7-9  AM  time  period.   No  pickups  are  made  on  Sunday. 

On-site  compaction  is  accomplished  by  an  electric  motor-hydraulic 
pump  and  piston  unit  which  is  installed  at  an  institution's  trash 
storage  site.  A  portable  enclosed  steel  box  (roll  off  container)  to 
receive  the  compacted  trash  is  mated  with  the  compactor  unit.   This  box 
is  removed  by  the  contractor,  either  on  a  regular  schedule  or  on  a  call 
basis.  This  box  is  disconnected  from  the  compactor  and  pulled  by  a 
winch  and  cable  mechanism  onto  the  roll-off  truck.  This  loading  opera- 
tion is  relatively  brief,  lasting  5  to  10  minutes  depending  on  accessi- 
bility of  the  truck  to  the  storage  point.   The  contractor  then  removes 
the  compacted  waste  to  one  of  the  municipal  or  private  waste  disposal 
facilities  currently  being  used  in  the  Boston  Metropolitan  area. 

Within  a  period  of  one-half  to  one-hour,  the  contractor  returns 
with  an  empty  container  and  unloads  and  mates  the  empty  container  with 
the  compactor  unit.  The  operation  of  unloading  an  empty  box  takes  about 
the  same  amount  of  time  as  the  removal  of  a  filled  box. 

Loose  trash  stored  in  either  plastic  bags  or  open  dumpster  con- 
tainers is  picked  up  by  compactor  trucks  and  compacted  at  the  time  of 
pickup.   In  the  case  of  containers,  these  are  tipped  into  the  receiving 
end  of  the  truck  (hopper),  inverted,  emptied,  and  then  tipped  back  to 
their  original  position  at  the  site.   Bagged  material  is  thrown  by  hand 
into  the  truck's  hopper.   A  power  take  off  driven  hydraulic  system 
operates  the  truck's  integral  compactor  system  which  packs  the  loose 
trash  tightly  into  the  body  of  the  truck.  The  trash  removal  time  for 
the  dumpster  storage  system  is  roughly  the  same  as  for  the  on-site 
compaction  system,  varying  from  five  to  10  minutes  depending  on  con- 
tainer size,  type  of  waste  in  the  container  and  ease  of  access  to  the 
container. 
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Quantities  of  Wastes 

The  quantity  of  wastes  presented  in  the  Final  Environmental  Impact 
Report  were  based  on  data  then  available  to  the  Design  Engineer.   This 
information  indicated  that  an  incinerator  with  a  capacity  of  20  tons  per 
day  could  dispose  of  trash  from  the  MASCO  member  institutions  by  opera- 
ting 17  hours  per  day,  six  days  a  week.   These  figures  translate  into  a 
capability  of  burning  4,420  tons  of  trash  per  year. 

As  the  design  of  the  Total  Energy  Plant  has  continued,  additional 
efforts  have  been  made  to  define  the  wastes  which  must  be  removed  from 
the  institutions.  Tonnage  and  volume  of  wastes  generated  have  been 
difficult  to  define  because  method  of  compacting,  density  of  compacted 
material  and  daily  quantities  of  waste  produced  are  not  consistent 
throughout  the  MASCO  member  institutions.   Estimates  of  wastes  made  by 
United  Engineers  S  Constructors,  Inc.  were  based  on  weekly  tonnage  data 
by  Beth  Israel  Hospital,  Peter  Bent  Brigham  Hospital  and  Children's 
Hospital  Medical  Center,  estimates  of  employee  and  patient  populations, 
and  data  from  the  Harvard  University  Medical  School.   These  estimates 
have  indicated  that  about  26  tons  of  waste  are  collected  per  day.   Based 
on  six  day  weeks  this  is  an  annual  weight  of  waste  of  8,112  tons. 

Based  on  a  similar  survey  of  waste  disposal  practices  by  MASCO 
members  and  the  type  and  size  of  containers  used  by  the  institutions  and 
the  frequency  of  pickups,  ERT  estimates  that  the  current  weight  trash 
produced  could  be  about  28  tons  per  day,  equivalent  to  8,740  tons  per 
year.   The  ranges  of  estimates  of  waste  tonnages  are  shown  in  Table  4-2. 
The  current  estimates  and  future  projections  of  waste  tonnages  have  not 
included  wastes  from  the  Mission  Park  Housing  Development. 

Several  factors  exist,  which  will  result  in  significant  increases 
in  the  rates  of  solid  waste  generation  in  medical  area.   One  factor  is 
the  growing  use  of  disposable  medical  and  other  supplies  by  medical  area 
institutions.   The  other  is  growth  in  institutional  size,  due  to  recent 
construction  of  new  facilities  and  expansion  of  medical  services.   An 
analysis  of  these  factors  by  UE§C  indicates  that  the  medical  area  solid 
waste  generation  will  increase  in  1980  over  the  current  rate  by  approxi- 
mately 40  percent  and  by  1990  by  approximately  80  percent.   A  comparison 
of  estimates  of  daily  and  annual  waste  production  rates  and  the  estimated 
1980  and  1990  rates  is  presented  in  Table  4-2. 
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Truck  Trips 

The  annual  number  of  trash  truck  trips  presented  in  the  Final 
Environmental  Impact  Report  was  estimated  by  MASCO  to  be  approximately 
5,200  trips  or  an  average  of  100  trips  per  week.   This  value  for  annual 
trips  was  based  upon  an  extrapolation  approach  using  number  of  trips  and 
trash  removal  service  cost  data  for  one  member  institution  and  the  total 
costs  for  all  MASCO  members  waste  removal  service.   Since  the  automated 
collection  system  as  originally  conceived  would  have  eliminated  reliance 
upon  trash  trucks,  a  more  accurate  estimate  of  the  number  of  trash 
trucks  was  not  considered  necessary  for  the  Final  Environmental  Impact 
Report.   Since  the  proposed  action  would  cause  reliance  on  trash  trucks 
to  continue,  ERT  has  attempted  to  reevaluate  the  numbers  of  trash  trucks 
that  are  being  used. 

The  results  of  the  recent  ERT  survey  of  MASCO  solid  waste  removal, 
a  survey  conducted  by  C.  Hilgenhurst  and  Associates,  and  estimated  by 
UE5C  indicate  that  there  is  presently  a  range  of  35  to  50  truck  trips 
per  week  (one  trip  corresponds  to  a  truck  entering  and  leaving  the 
medical  area)  or  approximately  1,820  to  2,600  trips  per  year.   These 
results  are  shown  in  Table  4-2.   This  information  was  based  upon  direct 
observation  of  existing  waste  collection  methods  and  current  pickup 
schedules,  which  are  presented  in  Appendix  A.   Review  of  the  trash 
pickup  schedule,  presented  in  Table  4-1,  indicates  that  the  daily  number 
of  truck  trips  is  relatively  constant  over  six  days  of  the  week.   Since 
one  contractor  handles  most  of  the  wastes,  it  is  reasonable  that  truck 
trips  would  be  evenly  spread  throughout  the  week  so  that  the  contrac- 
tor's fleet  of  trucks  would  be  used  effectively.   (No  pickups  are  per- 
formed on  Sunday.)  Therefore,  it  is  believed  that  an  average  of  eight 
truck  trips  per  day  represents  the  upper  level  of  current  trash  truck 
activity  in  the  medical  area.   Future  increases  in  solid  waste  could 
increase  the  daily  average  number  of  trips  to  15  trucks  per  day  in  1990. 

The  same  factors  used  to  project  future  solid  waste  generation  were 
used  to  project  numbers  of  trash  trucks. 


14 


ENVIRONMENTAL  RESEARCH  &  TECHNOLOGY,  INC 


CO 

u 
X 
u 
< 
o 

Oi 

a. 
a, 
< 

< 

> 


u 

O   .H 

E  o. 
O 


S    M  O 
<    C 

■'^  C 

oo    C  O 

tn  O 

I      O  C 


TJ   rt 

U   CO 

2 
E  § 

i 

o 

X 

CTl 

a 

IJi  nO  t~0  ^H     \0  •— < 


>> 

u 

c 

m 

c> 

>, 

3 

tn 

O-Ql 

0) 

&2 


I     X 


in    u 
X  3 


XX  X 


c  c 
o  o 


t.    3 


U    <U  U  U  t_) 

u 

c   c  c  c  c 

o  o  o  o  o 


(D  xxxxxxxx 

"      1>rtnJrtcOcdcflrtnJ 

(U      rtegcTjrtnJWnJdJrt 

"  uuuuuouuu 
_•  55£cccccc 
c  ooooooooo 


C 
O  : 


O   ■»£>  vO   O  \D 


^  rO 


r--         00  oo  r^  oo  r^  00 


^ 

0 

*j 

v< 

u 

(U 

« 

c 

^ 

■  l-t 

0) 

cam 

X 

4->     O 

u 

c  o. 

O    X 

BO 

«  c 

c 

CJ    -H 

•H 

T3 

+J 

O   -1 

u  ta 

on' 

+->     -rH 

(U 

•o 

■o 

3 

c     • 

c« 

CTJ 

■t-t    CQ 

C    (J 

O 

4-J 

o 

X 

o  in 

a: 

CA) 

q; 

Qj  j: 

o 

z  u 

c 

c 

c 

^ 

X  E 

•H 

E 

•H 

X  CO 

<u    3 

3 

<u  o 

— H     4-» 

Ifl 

4-) 

Ul 

^   en 

-■      3 

o 

3 

o 

~<   a> 

<    < 

^ 

< 

'-J 

<  q: 

O 


III 

■a 


U   Q   Q   Q   Q 


0)     dj 


m 


0)     CO 


4)  tax 

DC  CO   CO 

■a  TJ  -a   !-■ 

C    C    3    CO  en 
LU    UJ    '-J    CJ)    LO 


OC    DO 
T3   -O 


•H 

0) 

U    m 

3    CO 

t~* 

CO 

CO    C 

P-   Q 

U 

h 

U,     H-. 

Cfl 

X    . 

c 

X     tH 

1   "^ 

--H 

<1>    o 

j: 

C     tJ 

VI 

+-> 

•a   c 

-5    U 

o 

0) 

•rH      CO 

^ 

CO 

CO     U 

M  T3 

CO  ^ 


CM 
OO  o 


T3  CO 
CO  O 
O     h 


LJQDcaaaQCQCiCQ 


DO  00  &0 
^  ^  ^ 

o.  Cu  a. 


O    CO 
3 


O    O  O  -H 

o  o  o  o 

j:  x  x  o 

u  cj  cj  jr 

CO  C/D  c/)  u 


ocjoco«:%*-tcQa> 

•rH    — I    tH     *J  C     Oi    -a 

T3T3-a  CXI  3q:  c 
cucDOJOcua-oxco 
SSSqcocouj> 


c«  -H  ^ 


oo 

D.^, 

•o 

<u 

Ul    >— ( 

0) 

1 — 1 

O   -J 

s 

-■    X 

X    CO 

o   u 

T3 

C_)    CO 

c 

fcl    -H 

E 

o  c 

CO    O 

V^     fn 

4-1      Q> 

>    O 

tfl     CO 

1/1    E 

^^  X 

CO  X 

o  o 

CO    o 

S  a. 

m  a 

X  CO 

oo 
CO 

a, 

4-> 

X 

(U 

B 


O 
B 
4-> 
O 
O 


15 


ENVIRONMENTAL  HESEAflCH  &  TECHNOLOGY,  INC 


r-1 

o 

fl 

(> 

•-n 

ro 

„ 

lA 

<n 

u 

s: 

(> 

u 

•H 

0) 

s: 

s: 

s 

4-» 

I-, 

X 

3 

+-» 

a. 
B 
o 


ra   0) 

(11 

^ 

Cbj: 

XI 

aj 

B   *-> 

+,j 

O 

in 

u  ^ 

o 

O- 

o 

c 

V 

F 

-a 

3 

1^    c 

CI) 

Xi 

-n 

rt     DO 

> 

rt 

X-H 

01 

■p 

trt 

1/1 

.c 

e 
o 


T) 

c 

^< 

tH 

Gj 

+-> 

Ifl 

>, 

Vi 

^ 

(> 

CJ 

O 

3 

•H 

CJ 

tH 

.D 

n! 

■M 

3 

iH 

o 

4-) 

CI. 

c 

O 

^ 

o 

n 

OJ 

u 

t/)  .c 

o 

u 

t/l 

c 

■4-J 

o 

0)    +-> 

a  eu 

-o 

CO 

c 

o 

03 

2    cfl 

t-i 

c 

in   4J 

c 

o 

-r-l 

B 

o  c 

■  ^^    a> 

CO 

3 

■M 

CiO 

O    -r-t 

13    ^ 

CJ 

p 

rt 

4-J 

•   c 

■<3- 

CO 

a. 

oo 

3 

CJ 

tn 

yi 

■H 

u    X 

OJ    6 

c 

p 

P 

O 

<D 

Pu 

^ 

U 

Q    4-J 

P    o 

•H 

^ 

•i-H 

CO 

■H 

in    CJ 

■o 

CO 

P 

C 

(h 

B 

hJ 

0)    ,-. 

CO 

P. 

en 

en 

nJ 

+-» 

OQ 

J=    -H 

3    O 

-H 

C 

< 

■p    o 

■tJ 

3 

tn 

X 

QO 

^    tn 

ca 

•a 

ca 

■H 

J= 

4-J 

p: 

o  >— < 

H 

CU   C4H 

■H  -a 

JZ 

^.    en 

-H 

3    O 

en 

^     OJ 

^ 

i- 

CJ     CO 

+-» 

(n 

^'    o 

06 

3  a. 

o  in 

m 

£>    U 

03 

3 

4-«  x: 

3 

in    3 

*j 

B    P 

CJ 

O 

x^ 

c 

CJ 

X 

X 

x:  c/] 

tL. 

CJ    o 

i-^    tn 

ID 

p 

B  TJ 

XI 

t/i 

X    -H 

O    CO 

U 

•H 

CJ 

03   ^ 

P    D, 

tw    3 

q 

O     DO 

rt 

in 

tn    cd 

C/3 

CD 

3 

e_)   DO 

t-. 

bO 

4-»     U 

E- 

C  ■—■ 

in    in 

CJ 

to     CO 

CD 

cfl 

■H 

■H    h 

<D     CD 

C    CJ 

CO    -H 

C 
CO 

CJ 

i^ 

(D 

X) 

CD  -O 
4-J     CD 

O 

U   *-> 

r-i     4J 

•o 

p 

(J 

bO 

M-t 

rt  S 

OJ     c/1 

D-  en 

■f-t 

en 

X-H 

o 

E 

■S  &• 

•H 

3 

D. 

-Q     4-) 

!D 

■H    13 

3    g 

•a  t. 

e^ 

S 

If) 

f~t 

tn 

4-1      Fh 

8 

3 

C     CD 

3 

-o    nJ 

cU 

f~> 

ui    CO 

en  -a 

CO    JJ 

u 

-o 

o  ^ 

0) 

ID     > 

en 

o 

CD 

W         Ph 

XI 

fH 

b 

(D     h 

-■    CO 

-X 

CO 

a 

tn 

X 

£ 

O    CO 

c  o 

CO      tH 

CO 

en 

•H 

4-) 

3 

4-'    X 

o 

c  to 

CQ 

o 

0)   a> 

tn 

■H 

c 

O     fn 

O  X 

p 

^H    -M 

nj 

U 

-0  TJ 

CO    o 

-H      CI 

ID 

c 

n)    o 

XJ 

03 

E 

CD    C 

<u  p 

*-> 

DO 

•H 

c 

a. 

O 

tn    CO 

Q     U 

CO    ^ 

-a 

!/)      (D 

CO 

^ 

3 

to 

U      CO 

3 

■o 

^  13 

O 

t4H 

•     P. 

«J  > 

^ 

CJ 

CD 

(D    CO 

UJ     B 

a.  o 

•o 

c  : 

cfl 

-a 

T3 

U    +-• 

o 

o  s 

(U 

CO 

■r4     CQ 

u 

<D 

■D 

3    -rH 

•     CJ 

(U 

j= 

o 

nJ  = 

■M 

C 

T3     Dh 

z  --^ 

X  u 

4J 

1 — 1 

■M 

c 

rt 

•H 

OJ    tn 

CD 

C   T3 

o 

o 

s 

CD    O 

rC      ^ 

<U   T3 

c 

p 

in 

O     C 

u 

CJ  X 

*J   to 

<->    C 

-H 

en 

DO 

U     CTj 

"O 

CD 

o 

■H     C 

eu   CO 

CO 

CO 

4-J 

c 

4-» 

U     tfi 

3    O 

CD 

3 

X 

(U    U 

:3 

0) 

p<- 

■H 

p.  0) 

CJ 

DO  OJ 

XJ 

tj 

c 

P     P 

S    M 

CO 

wl 

T3 

nj  +j 

CD 

h     CD 

c  c 

O     CO 

D, 

•  H 

CJ 

M    tn 

T3 

x 

CD 

O     U 

<U     OJ 

CJ     h 

en 

X 

p 

o   d. 

0) 

4-J 

U 

M-»  -a 

P  s 

o 

P 

CJ 

j-»  e 

(D 

£,  "= 

+J    4-J 

en 

CO 

ui    3 

3 

"4-1 

3 

O     -r-f 

M  O 

o  tn 

CD 

cp 

D. 

T3 

T3 

O 

■«*  x: 

S  " 

c 

-H 

O 

6 

CU 

CD 

(D 

u 

CO 

(U 

D, 

O 

*-»     U 

JZ 

j: 

4J 

CD 

U    CO 

in   ^. 

3 

. — 1 

CJ 

tn    o 

u 

CJ 

If) 

DC      - 

^ 

•H    3 

L> 

CO 

cfl 

If) 

Clj 

<7i 

CO    -— 1 

CO      t< 

*-> 

CJ 

1/1 

ip 

CO 

3    X 

O 

2 

Oh    03 

o 

on  3 

O 

o 

O 

H 

O 

>-. 

C    C4-I 

c  <« 

o. 

^ 

-O   J3 

i-H 

„ 

a> 

•.  -H 

CO 

•  H 

r^ 

en 

en 

CJ 

■H 

u 

en 

tn 

<    CI. 

en 

-O    E 

CO 

p 

p 

CO 

^-i 

O 

tn 

tn   c 

-1     ^^ 

■P 

T3 

in 

CO 

o  m 

O 

X    o 

CO   to 

•H  aj 

■H 

■H 

B 

tn    (D 

3 

c 

-H    X 

x  <-( 

3    -M 

o. 

^ 

en 

■M 

tiO 

3 

'O 

D< 

J3 

e/l 

O 

c 

(U 

4-<    tn 

ID 

t4-l 

C    tn 

CJ 

u 

O 

ip 

o 

p 

o 

i-i 

,_, 

O 

OJ    tn 

■H     (U 

V    CO 

I 

o 

e/1 

c 

CTJ 

d.   CD 

c  ^ 

C     eu 

ID 

CO 

{/)     0) 

•M 

(J 

tn 

Dh  c 

•rH      CO 

O    C 

en 

r—t 

CJ 

3 

0)      CL. 

o 

-rH 

~0 

<   o 

^    B 

4J 

Xi 

p 

&° 

c 

■M 

u 

(J 

u 

in    ^ 

C 

H 

en 

CJ 

c 

0) 

O     03 

4-J 

T)     O 

ID 

in 

CO 

en 

4->   tn 

Oh 

a> 

X 

4->     0) 

c  o 

CD  e+H 

U 

c 

3 

o 

<u 

3 

T3 

Q 

■H     C 

q; 

■a 

o 

o 

(L>  ^-) 

■H 

o 

(h 

^H 

13 

& 

en 

0)    o 

^ 

•H 

(D 

{/I  T3 

CU    0) 

■M 

en 

•  H 

fH      C 

o 

o 

XI 

4-1  (jq 

O    -H 

X  in 

X 

CJ 

X 

c 

^  o 

•H 

2 

3 

<D 

►TJ  -a 

H    3 

u 

Vh 

H 

o 

H    TJ 

o. 

H 

U 

oi 

Z 

16 


ENVIRONMENTAL  RESEARCH  &  TECHNOLOGY.  INC 


C 

o 

•H 

* 

C 

■P 

* 

o 

o 

CTi 

o 

•H 

03 

o 

LO 

^0 

00 

o 

fH 

(/)    <u 

<J> 

vO 

1 

■^ 

(/) 

0 

lU    !h 

en 

•^ 

O 

•* 

(D 

C 

4-1    3   * 

t—t 

LO 

00 

^ 

(A) 

0 

03    4->    tn 

, — 1 

0) 

60 

e     3    !h 

* 

<D 

•H   U,    C3 

* 

o^ 

LO 

o 

o 

^ 

0 

■P 

(U 

o 

LO 

(Nl 

t-~- 

o 

U 

P 

t/)    Sh   >- 

00 

to 

1 

LO 

C 

W 

UJ    o 

Ol 

•^ 

K) 

•V 

•H 

03 

l+H 

.— 1 

(N 

v£) 

<^ 

3 

I-H 

U 

o 

-3 

, 

tp 

•H 

o 

o 

I-H 

1— 1 

c 

o 

(/) 

o 

X 

03 

I-H 

vO 

^1 

m 

X) 

4-> 

u3- 

O 

•* 

o 

■p 

c 

n 

LO 

CNl 

p 

c 

C    i« 

(U 

X 

X 

o 

•H 

(D    <U 

E 

O 

M 

00 

o 

o 

o 

rt 

^1    -M 

C 

U 

O 

CN 

"* 

p 

p 

Uh 

Ul 

^H    rt 

o 

rt 

<— 1 

r^ 

0 

3    E 

^ 

<u 

o 

*. 

LO 

o 

c 

w 

U  -H 

•H 

in 

c 

00 

'^ 

'^ 

o 

rt 

4-> 

> 

0 

x; 

to 

•  iH 

0 

(« 

c 

a: 

o 

•% 

p 

U 

w 

uu 

p 
w 

3 

(N 

o 

0 
o 

0 

o 

c 

•H 

o 

tp 

tn 

iU 

x^ 

<D 

00 

> 

U 

H 

^ 

C 

P 

o 

•H 

o 

w 

4-> 

(U 

03 

o 

•^ 

fn 

p 

< 

c 

w 

W) 

•H 

■<* 

CM 

<D 

o 

s 

0) 

i-H 
•H 

o 

1 

1 

o 

o 

Id 

I* 

tp 

Q 

U 

03 

X 

t/l 

1 

1 

p 

p 

u 

1— 1 

3 

£ 

ir> 

off 

c 

J 

u 

•H 

1/1 

< 

LO 

o 

H 

o 

CM 

1 

O 

■P 
V) 

-o 

M 

00 

3 

•H 

p 

•^ 

u 

PJ 

^1 

03 

c 

03 

I-H 

•a 

c 

o 
0 

P-I 

Di 

^ 

03 

•r-> 

_) 

3 

U 

O 

03 

fe 

w 

u 

< 

&. 

a, 

H 

P- 
Q 
E- 

X 

J3 

u3- 

(U 
0) 

O 

c 

I-H 

•H 

P 

-^ 
O 

3 

V) 

-a 

c 

o8 

to 

0 

H 

+-> 

W 

c 

1/1 

P 

^ 

o3 

w 

c 

(U 

•H 

u 

vO 

(NI 

00 

\0 

Oj 

C 

u 

(D 

P 

M 

o 

fNl 

I-H 

^O 

r^ 

■p 

0 

C 

^H 

03 

c 

+-> 

I-H 

cr> 

C 

X 

o 

fH 

S 

UJ 

o 

». 

•« 

0 

p 

3 

•H 

3 

00 

rH 

in 

0 

• 

U 

01 

T3 
(D 

p 

0 

3 

LP    U 

m 

P 

t/) 

P.  P 

PJ 

•H 

c 

3 

m  3 

C 

o 

ip 

<p 

0 

3 

u 

o 

w 
0 
p 

•H 
C 

timat 
ed  by 

13 

a: 

OS 

o 

tn   > 

<U 

(U 

I-H 

C/5 

6 

■H 

0    -H 

+J 

c 

(U 

UJ 

•^ 

o 

a. 

o 

o 

•H 

P 

^ 

oj 

•H 

X 

r-H 

r^ 

I-H 

o 

o 

P 

03 

p  0 

e 

03 

p 

I-H 

t 

Di 

I-H 

(M 

tn 

^ 

c  -a 

•H 

P 

03 

I 

H 

«\ 

0 

0 

0 

+-> 

c 

c 

C 

■>* 

LO 

C 

u   <n 

1/5 

o 

•H 

•H 

Z 

H 

0 

u  u 

to 

u 

tu 

in 

X 

^ 

o 

t— 1 
H 
U 
UJ 

ij 
o 

03 

c 
o 

3 

Wl 

0 

p 

t/5 

03 

3 

upon  cu 
ture  yea 

w 

03 

0) 

u 

3 

(U 

X 

-a 

tJ 

T3    3 

u 

-o 

X 

C>0-~~, 

0 

•H 

0  «p 

< 

i^ 

t/i 

n) 

w 

tn 

I-H 

in 

z 

(/) 

tfl 

u 

CX 

Jh 

PL, 

03 

O 

03    C 

z 

c 

c 

3 

•H 

<u 

•H 

03 

V) 

03  -H 

o 

o 

o 

OS 

5h 

> 

^ 

* 

* 

H 

H 

E- 

H 

H 

< 

H 

* 

17 


ENVIHONMENTAI.  RESEARCH  &  TECHNOLOGV.  INC 


5.   ENVIRONMENTAL  IMPACTS  OF  REMOVING  THE  CENTRAL  INCINERATION  SYSTEM 

This  section  of  the  report  discusses  the  proposed  action  as  it 
relates  to  regional  solid  waste  disposal  and  impacts  from  the  Total 
Energy  Plant.   The  impacts  which  may  occur  as  various  methods  are  used 
to  remove  wastes  from  the  medical  area  of  Boston  have  also  been  addressed. 
Since  several  approaches  may  be  used  to  remove  the  wastes,  each  approach 
is  discussed  separately. 

5.1  Regional  Solid  Waste  Disposal  Considerations 

Elimination  of  waste  incineration  from  the  Total  Energy  Plant  would 
be  consistent  with  the  direction  of  current  long  range  planning  efforts 
in  the  area  of  regional  solid  waste  disposal.   A  number  of  governmental 
agencies  such  as  the  U.S.  Environmental  Protection  Agency,   the  Massa- 
chusetts  Bureau  of  Solid  Waste,   (now  part  of  the  Massachusetts  Depart- 
ment  of  Environmental  Management)  and  Boston  Department  of  Public  Works 
have  either  issued  regulations  or  policy  statements  emphasizing  the 
critical  need  for  regional  cooperation  and  use  of  large  scale  resource 
recovery  facilities  as  the  best  long  range  approach  to  solid  waste 
disposal.   Such  facilities  are  currently  being  studied  by  Boston's  DPW. 
A  large  scale  for  such  facilities  is  considered  important  to  be  able  to 
achieve  satisfactory  rates  of  energy  and  materials  recovery  and  to 
establish  attractive  capital  and  operating  economics.   This  does  not 


^The  wording  in  the  "Resource  Conservation  and  Recovery  Act  of  1976," 
promulgated  October  21,  1976  suggests  that  the  Federal  government  will 
be  placing  a  series  of  increasingly  tougher  standards  on  landfill  operations 
(in  terms  of  controlling  dust  emissions  and  leachates  for  example). 

The  director  of  the  Bureau  of  Solid  Waste,  in  interpreting  the  results 
of  a  State  sponsored  A.  D.  Little  study  of  resource  recovery  for  the 
state,  indicated  that  the  state  favors  a  strong  involvement  of  the 
private  sector  with  the  regional  resource  recovery  approach:   "We 
believe  that  private  industry,  with  its  technology  and  financing 
ability,  has  got  to  get  into  resource  recovery  for  it  to  be  successful." 
Boston  Evening  Globe,  March  31,  1974  page  38. 

Personal  communication  with  Boston's  Commissioner  of  the  Department  of 
Public  Works,  Joseph  F.  Casazza,  on  November  12,  1976. 


18 


ENVIRONMENTAL  RESEARCH  1  TECHNOLOGY.  INC. 


preclude  the  fact  that  incineration  and  heat  recovery  at  smaller 
facilities  may  also  be  consistent  with  regional  solid  waste  disposal 
plans;  however,  the  trend  appears  to  favor  larger  scale  facilities. 

The  proposed  action  of  not  constructing  a  small  scale  incinerator 
will  mean  that  the  existing  disposal  approach  of  using  landfills  will 
continue  to  be  used.   However,  within  the  next  10  years  it  is  possible 
that  MASCO  solid  waste  will  be  disposed  of  in  a  high  efficiency  regional 
level  resource  recovery  facility. 

At  present,  approximately  80  percent  of  the  solid  waste  generated 
by  MASCO  members  is  disposed  of  in  the  recently  opened  commercial 
sanitary  landfill  in  Plainville,  Massachusetts,  10  percent  is  disposed 
of  in  the  Saugus  commercial  incinerator  and  the  remaining  10  percent  is 
disposed  of  in  Boston's  Gardiner  Street  landfill  operation.   The  Plain- 
ville landfill  has  a  ten  year  lifetime  at  the  current  design  fill  rate 
of  750  tons  per  day.*  Current  disposal  practices  therefore  represent  a 
small  reliance  on  the  city's  limited  capacity  landfill  operation  and  do 
not  appear  to  have  any  negative  short-term  problems. 

5.2  Impacts  from  the  Total  Energy  Plant 

The  prime  effect  of  eliminating  the  incineration  system  from  the 
Total  Energy  Plant  is  avoiding  the  emission  of  air  contaminants  that 
would  be  associated  with  incineration.   Table  5.2-1  lists  emissions 
which  would  be  avoided  by  eliminating  the  incineration.  A  wide  range  of 
estimates  of  emissions  is  contained  in  Table  5.2-1  because  it  contains 
those  emissions  due  to  incineration  as  presented  in  the  Final  Environ- 
mental Impact  Report  and  emissions  from  an  incineration  system  that 
would  be  installed  based  on  current  designs  if  incineration  were  to  be 
included  in  the  Total  Energy  Plant. 

An  incinerator  at  the  Total  Energy  Plant  emitting  particulates  at  a 
rate  of  1.4  lb  per  ton  of  refuse  would  emit  2.3  lb  of  particulates  per 
hour  based  on  burning  28  tons  of  waste  during  a  17  hour  day.   Based  on 
calculations  of  particulate  contributions  to  ambient  air  quality  pre- 
sented in  the  Final  Environmental  Impact  Report  these  emissions  would  be 


*Per  information  supplied  February  11,  1977,  by  Mr.  Paul  Anderson,  DEQE 
regional  engineer.  MASCO' s  average  daily  contribution  (28  tons  x  0.8) 
represents  about  3%  of  the  design  fill  rate  at  the  Plainville  landfill. 
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TABLE  5.2-1 


EMISSIONS  OF  AIR  CONTAMINANTS  THAT  WOULD  BE  AVOIDED  IF  INCINERATION  WERE 
ELIMINATED  FROM  THE  TOTAL  ENERGY  PLANT^ 


Emission  Rates  and  Emissions  as  Presented  in  the  Final 


Particulates 

with  no  collection  equipment 
with  a  cyclone  having  collection 
efficiency  of  50% 


Environmental 

Imp 

act 

Report 

lb/ton 
refuse 

of 

lb/hour 
based  on 
burning  14 
tons  during 
17  hour  pen 

a 
_od 

lb/year 
based  on 
burning 
4,470  tons 

2.5 

2.0 

12,410 

2 

1.6 

9,930 

15 

12.4 

76,942 

tion 

7.5 

6.2 

38,471 

Emission  Rates  and  Emissions  Based  on  Current  Designs  of  an 

c 
Incinerator  System 


Particulates 

with  secondary  chamber  after 

burning  and  no  additional  collection 
equipment  1.4 

with  a  cyclone  having  collection 

efficiency  of  42%  0.81 

with  a  scrubber  having  a  collection 

efficiency  of  80%  0.28 

with  an  electrostatic  precipitator 
having  a  collection  efficiency 
of  86%  0.20 

Carbon  Monoxide  negligible 


lb/hour 
based  on 

lb/ton 
refuse 

of 

burning  39 
tons  during  a 
17  hour  period 

lb/year 

based  on          , 

burning  12,325  tons 

1.5 

3.4 

18,488 

10 

22.9 

123,250 

3.2 


1.9 


0.6 


17,255 


9,983 


3,451 


0.5 
negligible 


2,465 
negligible 


Supplement  No.  5  for  Compilation  of  Air  Pollutant  Emission  Factor-Second  Edition,  U.S.  Environmental  Protection 
Agency,  Research  Triangle  Park,  North  Carolina,  December  1975. 

Emissions  factors  are  based  on  industrial/commercial  single  chamber  incinerators 

Emission  factors  are  based  on  controlled  air  incinerators 

Solid  waste  tonnages  are  based  on  estimates  for  the  year  1980.   It  has  been  assumed  that  all  solid  waste 
generated  would  be  burned. 

Note:   Emissions  of  other  contaminants  such  as  organic  acids  associated  with  incineration  have  not  been 
included  since  they  are  dependent  upon  types  and  quantities  of  materials  burned. 
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3 
responsible  for  peak  24-hour  concentration  of  0.15  yg/m  and  a  peak 

3 
annual  concentration  of  0.009  ug/m  .   (The  applicable  24-hour  and  annual 

3  3 

particulate  air  quality  standards  are  150  Mg/m  and  60  ug/m  ,  respectively.) 

Since  the  greater  Boston  area  is  considered  by  the  Department  of  Environ- 
mental Quality  Engineering  to  be  a  nonattainment  area  for  particulates, 
avoiding  particulate  emissions  would  be  beneficial. 

In  addition,  since  a  variety  of  plastic  materials  may  be  contained 
within  the  institutional  wastes  that  were  to  be  burned,  organic  acids 
may  have  been  formed  in  the  incineration  process.   Elimination  of 
incineration  would  avoid  any  problems  that  may  be  associated  with  the 
burning  of  plastics./ 

5.3  Effects  on  the  Environment  of  Continuing  to  Use  the  Existing  Waste 
Collection  System 

The  following  paragraphs  describe  some  of  the  environmental  condi- 
tions associated  with  the  storage  and  truck  transport  of  MASCO  member 
solid  waste.   In  terms  of  impacts  upon  people,  several  factors  should  be 
considered.   First,  as  noted  previously  the  storage  containers  are 
typically  located  in  out  of  the  way  areas,  such  as  loading  docks,  so 
that  they  are  removed  from  the  general  public  and  from  people  in  the 
institutions.   Second,  the  truck  operations  associated  with  waste 
removal  are  relatively  brief,  lasting  from  5  to  10  minutes,  depending 
primarily  on  the  accessability  of  the  storage  container  to  the  removal 
truck.  Third,  trash  truck  activities  are  generally  in  areas  where  other 
trucks  are  working. 

General  Conditions  Near  Storage  Containers 

During  a  brief  survey,  conducted  in  November  1976,  ERT  found  that 
the  environmental  conditions  near  waste  storage  containers  to  be  generally 
excellent.   Only  in  one  or  two  instances  was  some  local  litter  observed 
and  this  was  confined  to  an  area  within  a  few  feet  of  the  storage  con- 
tainer.  In  one  instance,  a  smelly  liquid  was  observed  leaking  from  a 
compactor  unit  and  running  into  a  nearby  storm  drain. 

A  number  of  MASCO  member  organizations  have  specific,  written, 
guidelines  for  the  internal  collection  of  waste,  and  the  maintenance  of 
the  waste  storage  area.   These  procedures  include  regular  disinfection 
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of  hand  carts  and  storage  equipment  as  well  as  sweeping  and  washing  the 
storage  area  after  the  contractor  removes  the  storage  container.*   In 
several  instances  the  implementation  of  these  procedures  was  observed. 
The  establishment  and  application  of  these  procedures  is  an  important 
aspect  of  preventing  insect  and  rodent  problems. 

Noise  Conditions 


Noise  levels  associated  with  trash  trucks  are  a  function  of  the 
type  of  truck,  its  mode  of  operation  and  the  distance  to  receptors. 
There  are  two  types  of  trash  truck  serving  the  medical  area:   the  roll 
off  container  truck  and  the  compactor  truck,  each  of  which  spends  some 
time  at  waste  storage  areas  and  some  time  traveling  within  the  medical 
area.  The  pickup  of  dumpster  and  bagged  waste  by  compactor  type  trucks 
is  a  relatively  noisy  operation.   Operation  of  the  truck's  loader- 
compactor  generated  a  noise  level  of  85  dBA  at  a  distance  of  approxi- 
mately 50  feet  from  the  truck.   Noise  levels  of  this  amount  are  suf- 
ficient to  preclude  ordinary  speech  communication  and  would  be  found 
sufficiently  annoying  by  most  people,  to  cause  them  to  avoid  the  area  of 
the  loading  operation. 

Unloading  a  large  compactor  unit  is  a  much  quieter  operation. 
Noise  levels  at  50  feet  of  approximately  70  to  75  dBA  were  measured. 
The  operation  of  the  compactor  unit  itself  is  quiet:   levels  of  75  dBA 
and  less  at  5  feet  from  the  compactor  and  were  measured  at  a  number  of 
different  units.** 

The  roll  off  and  compactor  trucks  observed  operating  within  the 
medical  area  are  diesel  powered  vehicles,  which  produce  street  noise 
levels  varying  from  76  to  91  dBA  (at  a  reference  distance  of  twenty-five 
feet) ,  depending  on  whether  the  truck  is  idling  or  undergoing  accelera- 
tion. Thus,  the  highest  noise  levels  experienced  by  pedestrians,  occurs 
during  the  relatively  brief  period  when  a  trash  truck  passes. 


''Telephone  conversations  with  some  waste  removal  contractors  revealed 
that  these  contractors  wash  and  sterilize  the  containers  during  the 
warm  weather  months . 

"Noise  levels  inside  a  (highly  reverberant)  loading  room  for  one  com- 
pactor unit  measured  approximately  85  dBA.  However,  this  represents 
an  occupational  health  consideration  rather  than  an  exterior  environ- 
mental effect. 
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Traffic  Congestion 

It  is  not  believed  that  the  current  method  of  removing  wastes  from 
the  medical  area  is  a  significant  contributor  to  traffic  congestion 
which  occurs  in  the  medical  area.   This  is  because  the  average  daily 
number  of  trash  trucks  is  about  eight.   Traffic  volumes  in  the  area  were 
determined  by  Wilbur  Smith  and  Associates  and  presented  in  the  Final 
EIR.   Comparison  of  total  traffic  volumes  to  trash  truck  trips  indicates 
that  12  trash  trucks  (in  the  year  1980)  would  be  a  small  percentage  of 
current  traffic  volumes.   For  example  traffic  volumes  during  the  peak 
morning  hours  on  streets  in  the  area  have  been  measured  as  follows: 

Brookline  Avenue  -  1,500  vehicles  per  hour 

Longwood  Avenue  -   888  vehicles  per  hour 

Huntington  Avenue  -  1,400  vehicles  per  hour 

Binney  Street  -   300  vehicles  per  hour 

Francis  Street  -   620  vehicles  per  hour 

While  turning  movements  of  trash  trucks  can  cause  a  momentary 
traffic  delay  by  blocking  traffic  flow  as  it  waits  to  turn,  the  small 
number  of  trash  trucks  that  serve  the  institutions  are  not  considered  to 
be  a  significant  source  of  traffic  congestion.   Some  trash  trucks  that 
serve  the  institutions  have  been  observed  to  operate  during  the  morning 
rush  hour  and  several  pickups  are  scheduled  for  that  period.  If  any 
problem  of  early  morning  traffic  congestion  occurs  the  truck  movements 
could  be  rescheduled.   No  trash  removal  is  scheduled  for  the  late  after- 
noon when  traffic  congestion  is  greatest. 

The  storage  facilities  which  must  be  emptied  are  located  off  of 
private  roads,  parking  lots,  alleys  and  loading  docks  of  institutions. 
Therefore,  operation  of  waste  pickup  would  not  generally  block  through 
roads  used  by  the  public.   Illegally  parked  employee  vehicles  and  delivery 
trucks  interfere  with  the  movements  of  the  trash  trucks  by  blocking 
access  to  the  storage  containers.   Trash  trucks  maneuvering  into  posi- 
tion to  empty  storage  containers  may  block  movements  of  vehicles  in  the 
streets  among  the  institutions.  The  time  to  load  a  trash  container  is 
approximately  5  to  10  minutes.   Figures  5-1  and  5-2  show  parking  situa- 
tions near  some  of  the  storage  containers. 
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Figure  5-1   Trash  Removal  and  the  Parking  Situation 
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Figure  5-2  Trash  Removal  and  the  Parking  Situation 
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No  consideration  has  been  given  to  truck  traffic  relative  to  the 
Mission  Park  Housing  Development  since  it  is  now  planned  that  wastes 
will  be  collected  at  several  points  within  that  development  and  trans- 
ferred by  truck  out  of  the  area  for  disposal. 

Air  Quality 

Trash  trucks  are  a  source  of  air  contaminants,  primarily  carbon 
monoxide  (CO) ,  hydrocarbons  (HC) ,  and  nitrogen  oxides  (NO  ) .   Nitrogen 
oxides  and  hydrocarbons  (nonmethane)  are  potentially  hazardous  through 
their  ability  to  react  in  the  presence  of  sunlight,  producing  photo- 
chemical oxidants.  However,  since  this  is  a  process  which  requires 
considerable  time,  and  hence,  occurs  over  downwind  transport  distances 
on  the  order  of  several  miles,  these  pollutants  are  ordinarily  addressed 
in  a  regional,  rather  than  local,  analysis  of  air  quality  impact.   The 
effects  of  carbon  monoxide,  on  the  other  hand,  are  most  pronounced  at 
close  distances  from  the  source  and  are,  therefore,  evaluated  locally. 
The  low  number  of  trash  trucks  in  relation  to  total  vehicles  in  the  area 
makes  the  trash  trucks  minor  contributors  to  the  overall  level  of  air 
quality  both  on  a  local  and  regional  basis.   For  comparison  purposes 
Table  5-2  presents  contaminant  emission  rates  for  heavy  duty  diesel 
trucks  and  light  duty  vehicles.   This  table  shows  that  carbon  monoxide 
emissions  are  lower  from  a  diesel  truck  than  from  a  light  duty  vehicle 
while  the  reverse  is  true  for  nitrogen  oxides. 

Since  the  number  of  vehicles  in  the  area  during  the  peak  morning 
hour  is  high,  the  contribution  from  eight  diesel  trash  trucks,  if  they 
were  all  there  at  the  same  time,  would  be  low.   For  example,  if  the 
1500  cars  on  Brookline  Avenue  were  traveling  at  20  miles  per  hour,  the 
total  CO  emission  rate  would  be  64,380  grams  per  mile.  Twelve  trash 
trucks  at  the  same  speed  would  be  emitting  CO  at  a  rate  of  303  grams  per 
mile.   This  would  be  about  0.5  percent  of  the  current  total  carbon 
monoxide  emitted.   It  should  be  recognized  that  the  traffic  in  the  areas 
in  the  peak  morning  hour  is  greater  than  the  1500  vehicles  measured  on 
Brookline  Avenue,  and  the  percentage  contribution  of  air  contaminants 
emitted  from  trash  trucks  that  serve  the  institution  is  considerably 
less. 
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TABLE  5-2 
EMISSIONS  FROM  LIGHT  AND  HEAVY  DUTY  MOTOR  VEHICLES 

Emissions  from  Light  Duty  Vehicles  (grams/mile)' 


15  mph 

20  mph 

25  mph 

30  mph 

Carbon  Monoxide 

56.19 

42.92 

33.80 

27.44 

Hycrocarbons 

5.27 

4.33 

3.66 

3.18 

Nitrogen  Oxides 

3.60 

3.75 

3.90 

4.05 

Particulates 

(from  exhaust) 

0.34 

0.34 

0.34 

0.34 

Emissions  from  Heavy  Duty  Diesel 

Vehicles  (grams/mi. 

le) 

15  mph 

20  mph 

25  mph 

30  mph 

Carbon  Monoxide 

28.99 

25.26 

19.52 

15.50 

Hydrocarbons 

4.83 

4.28 

3.68 

3.26 

Nitrogen  Oxides 

21.53 

21.95 

23.83 

25.08 

Particulates 

(from  exhaust)       1.3  1.3  1,3  1.3 

Emissions  for  light  duty  vehicles  are  based  on  a  composite  car  in  1977 

Emissions  for  heavy  duty  diesel  vehicles  are  based  on  a  composite  truck 
prior  to  1973 


Source:   Preliminary  Edition  of  Supplement  5  to  Compilation  of  Air  Pollutant 
Emission  Factors,  AP-42,  U.  S.  Environmental  Protection 
Agency,  1975 
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ERT  conducted  a  brief  carbon  monoxide  (CO)  measurement  program  on 
December  20,  1976*  to  see  if  carbon  monoxide  concentrations  from  a  trash 
truck  are  significant.   Since  the  measurement  program  was  brief,  the 
results  cannot  be  extrapolated  to  cover  effects  of  trash  truck  operation 
at  all  times.   However,  the  measurements  did  show  that  background  levels 
were  low  and  that  no  effect  of  trash  truck  operation  could  be  seen. 

Carbon  monoxide  levels  were  measured  in  the  vicinity  of  trash 
storage  containers  for  a  period  of  time  before,  during,  and  after  trash 
truck  servicing  of  both  dumpster  and  roll -off  containers.   Wind  speeds 
ranged  from  calm  to  about  5  mph  and  the  instrument  was  moved  to  a  range 
of  distances  (30  feet  to  3  feet)  downwind  of  the  trucks  in  order  to 
detect  maximum  CO  concentrations.   The  measurement  results  indicated 
that  the  operation  of  the  diesel  trash  trucks  did  not  result  in  measurable 
increases  in  local  CO  concentrations.   During  the  measurement  period, 
between  6:30  am  to  11:30  am,  background  CO  concentrations  ranged  between 
4  to  8  ppm,  with  transient  peaks  to  17  ppm  resulting  from  pre- 1976 
automobiles. 

The  hourly  carbon  monoxide  concentrations  and  even  the  peak  momentary 
concentrations  are  well  within  the  National  Ambient  Air  Quality  Standard 
of  35  ppm  for  maximum  one-hour  CO  concentrations.   Although  this  field 
measurement  data  and  Table  5-2  data  cannot  be  used  to  say  that  the  CO 
standards  are  not  exceeded  in  the  area,  it  does  indicate  that  the  con- 
tribution from  trash  trucks  is  negligible. 

5.4  Effects  on  the  Environment  of  Unifying  the  Existing  Waste  Collection 
System 

A  change  to  the  existing  waste  collection  system  could  be  accomplished 
by  placing  solid  waste  collection  under  the  centralized  control.   This 
would  allow  for  certain  modifications  to  be  made  to  the  existing  waste 
collection  system: 


*An  Ecolyzer  2dOO  CO  Analyzer  was  usea  in  tnis  study.   It  was  calibrated 
with  N.B.S.  referenced  gas  before  and  after  the  study.   The  final 
calibration  showed  no  change  from  the  initial  calibration. 
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Housekeeping  Practices 

At  present  some  of  the  MASCO  member  institutions  have  excellent 
housekeeping  procedures  associated  with  the  exterior  storage  and  removal 
operations  for  solid  waste.   These  procedures  are  in  the  form  of  specific 
written  descriptions,  covering  topics  ranging  from  when  certain  floors 
are  picked  up  to  the  disinfection  of  containers.   It  may  be  feasible  to 
standardize  these  procedures  and  have  them  followed  by  all  of  the 
member  institutions. 

Optimizing  Pickup  Schedules  and  Storage  Containers 

Since  there  is  a  variety  of  types  and  sizes  of  storage  containers, 
inefficiencies  in  trash  storage  and  removal  may  exist.   It  is  possible 
that  review  of  the  waste  storage  facilities  could  enable  fewer  but 
larger  compactor  units  to  serve  the  area.   This  would  result  in  the  need 
for  fewer  pickups  and  use  of  the  quieter  container  trucks.   Even  though 
trash  truck  traffic  and  associated  problems  are  not  considered  to  be 
significant,  a  reduction  in  trash  truck  traffic  would  be  beneficial. 

5.5  Effects  on  the  Environment  of  Using  Light  Duty  Collection  Vehicles 
and  a  Central  Transfer  Facility 

This  system  could  consist  of  a  collection  scheme  based  upon  use  of 
light  duty  propane  gas  or  electric  powered  tow  vehicles  which  would 
collect  loose  (non-compacted)  solid  wastes.   These  vehicles  would  move 
within  the  medical  area,  supplying  empty  waste  containers  to  institutions 
and  removing  filled  containers.   These  containers  would  consist  of  small 
rubber  tired  trailers  of  approximately,  3  to  5  cubic  yard  capacity.   A 
central  transfer  facility  would  be  required  were  these  containers  to 
be  emptied  and  automatically  cleaned  prior  to  returning  to  use.   This 
central  facility  could  compact  the  waste  either  with  or  without  shreading 
and  transfer  the  waste  to  large  haulage  trucks  for  removal  from  the 
area. 

This  approach  would  have  the  advantages  of: 

•    providing  quiet,  non-air  polluting  collection  within  the 
medical  area. 
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•  reducing  truck  trips  to  and  from  the  medical  area. 

•  eliminating  large  storage  containers  within  the  medical  area. 

•  removing  wastes  from  the  institutions  on  a  frequent  basis. 

On  the  other  hand  it  would  increase  the  activity  of  trash  collection 
vehicles  within  the  medical  area  and  would  require  a  special  site, 
including  adequate  space  to  handle  large  vehicles,  storage  of  waste  and 
transfer  equipment. 

5.6  Effects  on  the  Environment  of  Using  an  Automated  Collection  System 

The  objectives  of  an  automated  central  waste  collection  system 
would  be  to  consolidate  the  waste  collection  operations  in  the  area,  and 
provide  a  clean,  safe,  and  reliable  method  for  conveying  these  wastes  to 
a  central  location  for  processing  and  final  disposal.  The  basic  concept 
of  such  systems  involves  use  of  the  utility  distribution  tunnels  linking 
the  MASCO  member  institutions  with  the  Total  Energy  Plant. 

Automatic  collection  systems  have  the  following  common  advantages 
over  conventional  surface  collection  approaches  since  they  would: 

•  produce  no  noise 

•  produce  no  air  contaminants 

•  produce  no  traffic  congestion 

•  produce  no  litter  or  other  external  sanitation  or  visual 
problems 

Potential  systems  which  were  considered  for  this  project  included: 

1)  Centeralized  Cart  System 

2)  Mechanical  Conveyors 

3)  Pneumatic  Systems 

A  study  of  these  systems  by  UE^C  indicates  that  the  following  particular 
disadvantages  exist: 
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Centralized  Cart  System  Disadvantages 

1)  The  cart  system  would  require  a  substantially  larger  utility 
tunnel.   In  addition,  large  amounts  of  space  would  have  to  be 
provided  at  each  institution  and  at  a  central  location  for 
cart  storage,  washing,  and  repair. 

2)  The  installed  cost  for  the  system  hardware  alone  would  exceed 
1.6  million  dollars  exclusive  of  the  additional  tunnel  costs. 

3)  The  system  would  be  open  and  would  present  a  potential  fire 
hazard,  an  attraction  for  vermin,  and  would  be  subject  to 
vandalism. 

4)  Cart  systems  have  not  yet  been  installed  on  a  scale  similar  to 
the  medical  area.   In  those  cases  where  systems  have  been 
installed,  they  have  not  been  found  to  be  an  efficient  and 
economical  method  for  handling  solid  wastes  alone. 

Mechanical  Conveyor  System  Disadvantages 

1)  Use  of  a  belt  conveyor  for  unclassified  and  nonhomogenious 
waste  would  require  a  minimum  belt  width  of  two  feet.   The 
approximate  cost  for  such  a  conveyor  installed  could  run  as 
high  as  $500  per  linear  foot.   A  system  consisting  of  some 
5000  linear  feet  could  cost  $2,500,000  for  the  conveyor  alone. 

2)  A  belt  conveyor  installation  would  require  a  substantially 
larger  utility  tunnel.   Space  would  have  to  be  provided 
throughout  the  extent  of  the  system  to  provide  complete  access 
to  the  conveyor  for  maintenance.   Some  piping  could  be  run 
overhead;  however,  it  would  be  physically  impossible  to  run 
the  large  chilled  water  and  steam  lines  in  a  tunnel  similar  in 
size  to  those  presently  being  considered  for  the  utilities 
distribution. 

3)  The  belt  conveyor  would  have  to  be  enclosed,  ventilated,  and 
made  rodentproof.   In  addition,  the  conveyor  would  require 
sprinklers  along  its  entire  length  for  fire  protection. 
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Pneumatic  System  Disadvantages 

1)  The  central  collection  system  cannot  be  designed  to  handle  all 
of  the  non-hazardous  waste  presently  generated  at  the  hospitals. 
Based  on  comparison  of  sizes  of  municipal  wastes,  it  is  possible 
that  up  to  one-fourth  of  the  daily  tonnage  of  wastes  may  be 
unconveyable.   Therefore,  the  installation  of  the  system  would 
not  eliminate  the  need  for  all  of  refuse  storage  facilities 
which  is  presently  in  use.   The  amount  of  space  allocated 
internally  to  waste  disposal  at  each  institution  would  be 
increased  by  the  addition  of  the  loading  stations  for  each 
user,  and  this  would  result  in  an  added  housekeeping  require- 
ment. 

2)  The  pneumatic  system  is  subject  to  failure  which  historically 
is  the  result  of  human  error,  since  operation  of  the  system 
would  require  a  certain  level  of  competence. 

3)  There  is  no  way  of  insuring  that  a  pneumatic  transport  system 
would  not  suffer  blockages.  At  best,  one  can  only  assume  that 
these  blockages  may  only  require  minimal  system  downtime  of 

3  to  4  hours. 

4)  The  system  would  attempt  to  convey  any  object  that  is  placed 
into  its  charging  hopper.   Therefore,  it  is  possible  that  com- 
bustible and  perhaps  explosive  material  could,  inadvertently 
or  by  sabotage,  enter  the  system.   These  materials  do  not  pose 
a  significant  problem  to  the  transport  system  due  to  the  fact 
that  combustion  could  not  take  place  during  transport.   There 
is  a  risk  factor  which  would  have  to  be  considered  if  the 
material  were  to  be  transported  to  the  power  plant. 

5)  The  system  does  not  offer  any  reduction  in  labor  for  handling 
of  solid  wastes  for  the  majority  of  its  users.  The  exception 
to  this  is  Affiliated  Hospitals  Center  which  has  incorporated 
a  central  collection  system  as  part  of  its  design.  Normally  a 
vacuum  system  is  installed  to  reduce  labor  costs  by  eliminat- 
ing or  minimizing  vertical  and  horizontal  transport  of  waste 
within  a  complex  or  high-rise  building.   By  extending  the 
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system  to  each  floor  or  by  interfacing  the  system  with  gravity 
chutes,  it  becomes  advantageous  to  install  a  central  system 
and  reduce  the  manual  handling  and  labor  costs.   For  a  few 
users,  such  as  Children's  Hospital  and  the  Harvard  Medical 
School,  a  system  with  only  a  single  bulk  loading  station  per 
user  would  definitely  mean  additional  cost  for  sorting  con- 
veyable  and  unconveyable  wastes  and  for  hauling  the  conveyable 
waste  through  each  complex  to  a  single  removal  point, 

6)  From  conversations  with  owners  of  pneumatic  trash  systems 
conducted  by  UE§C,  ratings  of  the  reliability  have  ranged  from 
poor  to  excellent.   In  the  cases  where  pneumatic  conveying  was 
endorsed,  the  owners  did  point  out  that  initially  there  were 
"numerous  problems"  which  had  to  be  worked  out  of  the  system. 
In  one  case,  two  years  was  cited  as  the  actual  elapsed  time 
period  before  the  system  performed  to  their  satisfaction. 

7)  Due  to  the  high  daily  waste  load,  the  peak  loading  requirement 
and  the  limited  number  of  refuse  charging  stations,  it  could 
become  necessary  to  schedule  system  time  for  use  by  the 
institutions.   Scheduling  would  limit  institutional  access  to 
the  system  and  may  require  alteration  of  housekeeping  routines. 
The  only  exception  to  this  would  be  the  Affiliated  Hospitals 
Center  which  must  operate  on  a  demand  basis  from  a  level 
sensor  in  their  gravity  chutes.   A  build-up  of  waste  above 

the  preset  level  in  the  chute  would  increase  the  potential  for 
i-logging  and  could  result  in  malfunction  of  the  chute  system. 
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6.   ALTERNATIVE  TO  THE  PROPOSED  ACTION 

If  the  proposed  action  of  eliminating  the  incineration  system  from 
the  Total  Energy  Plant  is  not  taken,  the  alternative  action  is  to  include 
an  incineration  system  as  originally  planned.   However,  the  system  would 
be  based  on  the  more  recent  designs  prepared  by  United  Engineers  §  Con- 
structors, Inc.   This  section  describes  this  system,  aspects  of  mainten- 
ance and  operating,  and  environmental  effects. 

Description  of  the  Central  Collection  System 

The  central  collection  system  would  be  designed  to  convey  general 
hospital  wastes  to  the  Total  Energy  Plant.   It  would  consist  of  a  network 
of  transfer  piping  located  underground  in  utility  tunnels  for  conveying 
the  solid  waste  from  the  institutions  to  the  central  plant  where  it 
would  be  separated  from  the  conveying  air  stream  and  metered  to  the 
incinerators. 

Each  institution  would  be  provided  with  a  floor  mounted  loading 
station  comprised  of  a  loading  hopper,  air  inlet  valve,  and  material 
discharge  valve. 

Once  deposited  in  the  hopper  the  refuse  would  be  allowed  to  accumu- 
late above  a  discharge  valve  prior  to  being  released  into  the  conveying 
air  stream. 

The  system  would  be  automatically  controlled  from  a  central  panel. 
Initiation  of  a  collection  cycle  would  occur  on  a  scheduled  basis  every 
15  minutes.   Once  a  cycle  is  initiated,  the  exhauster  would  be  started, 
the  air  inlet  valve  would  be  opened,  and  air  flow  would  be  established 
in  the  conveying  pipe.   The  discharge  valve  would  then  open  allowing  the 
refuse  to  fall  into  the  negatively  pressurized  20  inch  conveying  pipe. 
This  cycle  would  be  repeated  in  sequence  until  all  loading  stations  have 
been  emptied. 

From  each  collection  point,  the  waste  would  be  conveyed  in  a  high 
velocity  air  stream  through  the  pipe  to  cyclones  located  at  the  central 
plant.   The  wastes  would  be  separated  from  the  air  stream  in  each  cyclone 
which  would  be  equipped  with  a  slide  gate  airlock.   Between  collection 
cycles,  the  cyclones  would  automatically  discharge  through  the  slide 
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gates  into  shredders  for  size  reduction.  The  waste  would  then  be  con- 
veyed to  the  surge  storage  hopper  and  material  would  be  metered  to  the 
incinerators . 

From  the  cyclones  the  conveying  air  would  be  filtered  and  discharged 
to  the  atmosphere  through  sound  attenuators. 

Description  of  the  Incineration  System 

Three  oil  fired  controlled  air  incinerators  would  be  provided,  each 
capable  of  burning  2,500  pounds  per  hour  of  wastes  comprised  of  hospital 
trash  and  garbage.   Each  incinerator  would  be  complete  with  a  ram 
charging  system  to  facilitate  loading  of  the  waste  materials.  Waste 
from  the  storage  hopper  would  be  conveyed  to  each  incinerator  ram  feed 
hopper.  Once  loaded  in  the  hopper,  the  operating  sequence  and  burning 
cycle  would  be  entirely  automated. 

Following  a  short  preheating  period,  the  lower  chamber  or  ignition 
chamber  would  be  charged  with  the  waste  material.   Exhaust  gases  and 
unburned  particles  would  be  directed  into  the  second  combustion  chamber 
which  would  be  provided  with  a  second  burner  to  complete  the  combustion 
process  on  all  burnable  waste  and  exhaust  products.   Sulfur  dioxide, 
nitrogen  oxides  and  particulates  would  be  formed  during  the  combustion 
of  the  wastes.  While  sulfur  dioxide  emissions  cannot  readily  be  con- 
trolled, the  two  stage  combustion  is  designed  to  reduce  formation  of 
nitrogen  oxides  and  particulates. 

In  this  current  design  of  the  incineration  system,  separate  heat 
recovery  boilers  would  be  used,  and  exhaust  gases  would  then  go  directly 
to  the  stack  rather  than  into  the  package  steam  boilers. 

The  sterile  residue  resulting  from  the  process  would  be  removed 
automatically  from  each  incinerator,  deposited  in  a  quenching  hopper, 
and  conveyed  to  storage  in  a  small  portable  container  located  below  the 
incinerator  room  for  daily  removal  from  the  Total  Energy  Plant. 

Risk  Aspects  of  Maintenance  and  Operation  of  Incineration  and 
Conveying  System 

Incinerators  have  a  history  of  unreliable  operation.  Any  installation 
requires  a  backup  or  standby  in  the  event  of  equipment  failure.  There 
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equipment  failure.  There  are  safety  hazards  present  during  the  daily 
operation.  Medicines,  empty  alcohol  containers,  or  any  trash  saturated 
with  flammable  liquids  could  accidently  enter  the  system  due  to  human 
error.  Large  amounts  of  these  materials  could  go  undetected  due  to  the 
automated  nature  of  the  conveying  and  feed  system.   These  materials 
could  pose  a  potential  risk  to  the  incinerator,  its  operators,  and  the 
Total  Energy  Plant. 

Other  aspects  of  maintaining  and  operating  an  automated  conveyance 
system  have  been  presented  in  Section  5.6  of  this  report. 

Air  Contaminant  Emissions  from  Incineration 

The  incineration  of  wastes  at  the  Total  Energy  Plant  would  result 
primarily  in  emissions  of  sulfur  dioxide,  nitrogen  oxides  and  particu- 
lates. Quantities  of  SO.  are  primarily  a  function  of  sulfur  contained  in 
the  wastes.  N0_  and  particulates  are  more  dependent  upon  the  type  of 
incinerator  and  method  of  operation.   Organic  acids  may  also  be  created 
when  certain  plastics  are  burned.  This  is  dependent  upon  the  charac- 
teristics of  the  wastes  to  be  incinerated. 

Air  contaminant  emissions  from  a  multiple  chamber  and  controlled  in 
industrial/commercial  incinerator  are  listed  in  Table  6-1.   It  would  be 
desirable  to  eliminate  these  emissions  since  the  greater  Boston  area  is 
considered  to  be  a  non- attainment  area  for  particulates  by  the  Depart- 
ment of  Environmental  Quality  Engineering  and  organic  acids  may  be 
released  due  to  the  presence  of  plastics. 

Changes  in  Waste  Collection 

While  the  central  incineration  system  would  be  able  to  dispose  of 
all  general  hospital  wastes,  the  reduction  is  dependent  upon  the  quantity 
of  wastes  which  can  be  safely  passed  through  the  pneumatic  piping 
system. 

The  proportion  of  waste  which  a  pneumatic  system  can  handle  is 
related  to  the  particle  size  distribution  in  the  waste  and  the  design  of 
the  piping  system.  An  estimate  by  UE§C  is  that  up  to  25  percent  of  the 
general  hospital  wastes  would  be  nonconveyable,  based  upon  a  20  inch 
diameter  pipe  system  design.  Thus,  alternate  approaches  for  the  collec- 
tion and  disposal  of  this  nonconveyable  trash  would  be  required.  One 
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approach  would  be  to  employ  either  hand  carts  or  light  duty  shuttle 
vehicles  to  collect  this  trach  and  bring  it  to  the  Total  Energy  Plant 
for  incineration.  Another  approach  would  be  to  continue,  with  less 
frequent  pickups,  essentially  the  existing  trash  collection  and  disposal 
system  for  the  nonconveyable  wastes. 

Changes  in  Waste  Collection  Impacts 

The  environmental  impacts  of  the  existing  waste  collection  system 
were  described  in  Section  5.3.   The  impacts  consist  of  air  contaminant 
emissions  from  up  to  14  trash  trips  per  day  (by  the  year  1990) ,  brief 
periods  of  high  truck  noise  levels,  and  rare  instances  of  litter  near 
waste  storage  containers.  These  relatively  minor  impacts  would  be 
reduced  or  practically  eliminated  by  using  a  pneumatic  trash  collection 
system.   Use  of  light  duty  (electric  or  propane  powered)  shuttle  vehi- 
cles or  hand  carts  for  the  collection  and  removal  to  the  central  incin- 
erator of  the  general  waste  which  is  too  large  for  the  pneumatic  system, 
would  essentially  eliminate  most  environmental  impacts  associated  with 
waste  collection. 

In  Section  5.1  it  was  observed  that  existing  waste  disposal  practices 
do  not  have  any  appreciable  negative  short-term  impacts  on  the  regional 
waste  disposal  system.   Thus,  changes  causing  a  reduction  in  the  waste 
quantities  sent  to  regional  facilities  would  not  be  important.  On  a 
long  term  basis,  the  pneumatic  collection  and  incineration  system  is 
believed  to  be  at  cross  purposes  with  current  regional  solid  waste 
planning  efforts.  Regional  waste  disposal  in  the  future,  will  emphasize 
large  scale  resource  recovery  facilities  excluding  local,  small  scale, 
less  efficient  disposal  approaches. 
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7,   MEASURES  TO  MINIMIZE  IMPACTS 

Impacts  resulting  from  the  proposed  action  can  be  minimized  by 
planning  and  coordinating  the  waste  removal  from  the  medical  area 
institutions.   Review  of  storage  equipment,  compactors,  locations  and 
sizes  of  containers,  schedules  of  pickups  and  enforcement  of  parking 
restrictions  near  storage  containers  would  minimize  any  problems  that 
occur  due  to  the  existing  method  of  waste  disposal.  The  use  of  roll -off 
containers  allows  quieter  trucks  to  be  used.   If  compactor  trucks  are 
used,  extra  muffling  could  be  added.   Enforcement  of  traffic  regulations 
in  the  medical  area  would  allow  the  trash  trucks  to  manuever  easier  and 
be  out  of  the  area  faster. 

In  addition  to  streamlining  the  waste  removal,  efforts  could  be 
instituted  to  reduce  the  quantity  of  waste  generated.  Centralized 
warehousing  and  separating  trash  within  each  institution  could  decrease 
the  amount  of  waste  that  would  have  to  be  removed.   Centralized  sterili- 
zation equipment  would  also  allow  disposable  items  to  be  replaced  with 
reuseables. 

Thus,  even  though  the  existing  waste  situation  could  be  continued 
without  creating  environmental  damage,  there  are  ways  to  improve  it. 


■^q 


ENVIRONMENTAL  RESEARCH  &  TECHNOLOGY.  INC 


APPENDIX  A 

PROCEDURE  USED  TO  ESTIMATE  CURRENT 

NUMBER  OF  TRASH  TRUCK  TRIPS 
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APPENDIX  A 
PROCEDURE  USED  TO  ESTIMATE  CURRENT  NUMBER  OF  TRASH  TRUCK  TRIPS 

Section  4  of  this  report  presented  a  range  of  45  to  50  trash  truck 
trips  per  week.   This  appendix  shows  how  these  numbers  were  obtained. 

For  each  roll  off  container  listed  in  Table  A-1,  an  average  number 
of  pickups  per  week  was  obtained  from  housekeeping  personnel  or  the 
waste  collection  contractor.   For  most  of  the  9  roll -off  containers  now 
in  use,  the  collection  contractor  can  remove  a  filled  container  on  one 
leg  of  his  trip  and  bring  an  empty  back  on  the  return  leg.   In  the  case 
of  Beth  Israel  Hospital  the  contractor  indicated  using  another  trip  to 
bring  an  empty  container  back.   Thus  3.5  trips  are  added  to  the  33  pick- 
up operations  to  obtain  36.5  truck  trips  per  week  to  service  the  roll- 
off  containers. 


TABLE  A-1 


Roll -Off 
Container  Size 


Hospital 

Deaconess 

Beth  Israel 

Jimmy  Fund 

Dana  Building 

Brigham 

Childrens 

Childrens 

Boston  Hosp.  for  Women 

H.  Med.  Schools 

Total  Pickups 

Beth  Israel  return  trips 

Total  Truck  trips  to  service 
roll-off  containers 


Average  Number 
of  Pickups  per 
Week 


(cu  yds) 

40 

6 

35 

3.5 

10 

6 

30 

3 

30 

6 

40 

3.5 

30 

1 

30 

3 

40 

1 

33 

ps 

3.5 

36.5 
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Collection  of  loose  waste  stored  in  dumpsters  and  bags  is  accom- 
plished by  compactor  trucks.   While  the  number  of  loose  waste  pickups 
(63)  represents  approximately  twice  the  number  roll -off  container  pick- 
ups, fewer  truck  trips  are  required.   This  is  because  much  less  trash 
is  at  each  pickup  point  and  one  truck  can  therefore  make  multiple  pick- 
ups during  one  trip.*  Two  contractors  currently  make  such  pickups  in 
the  medical  area;  one  makes  daily  pickups  (6  days)  and  the  other  makes  pickups 
twice  a  week.   Thus,  6+2=8  trips  week  are  now  used  to  pickup  loose 
waste.   The  number  of  weekly  trash  truck  trips  is  therefor  the  sum  of 
trips  to  service  roll -off  containers  (36.5)  and  loose  waste  containers 
(8)  for  a  total  of  approximately  45  truck  trips. 

The  Redstone  Building  is  currently  in  the  final  stages  of  renova- 
tion.  When  it  becomes  operational  it  is  expected  to  require  5  to  6  pick- 
ups per  week  and  may  use  a  different  contractor  than  those  currently 
making  loose  waste  pickups.   Therefore  another  5  truck  trips  may  be 
required  in  the  near  future,  for  a  total  of  SO  truck  trips  per  week. 


''A  compactor  truck  can  typically  hold  5  tons  of  waste.  The  loose  waste 
collected  each  day  from  the  medical  area  is  approximately  3.5  tons. 
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